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CENTRAL FAX CENTER 

mum 

Docket No.: 00131-00322-USl 

(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

~~ — ~ Confirmation No,; 4869 



In re Patoit Application of; 
Dennis Prather et al. 

AppUcationNo.; 10/710,870 

FUed: August 9. 2004 



For; METHOD FOR CREATING FLIP-a-IlP 

CONDUCTIVE-POLYMER BUMPS USING 
PHOTQLITHOGRAPHV AND POLISHING 



Art Unit: 2818 
Examiner: Calvin Lee 



APPF AT. BRIEF 



March 27, 2006 



MS Appeal Brief - Patents 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, V A 22313-1450 

Dear Sir: 

As required under § 41.37(a), this brief is timely filed within two months of the Notice of 
Appeal filed in this case on January 10, 2006, and is in furtherance of saidNotice of Appeal. 

Hie fees required under § 41.20(bX2) are dealt with in the accompanying 
TRANSMITTAL OF APPEAL BRIEF. 

Has brief contains items under the foUo^g headings as required by 37 C.F.R. § 41.37 
and M.P.E.P. § 1206: 



L 

n 

m. 

IV. 

V. 
VI. 
VII. 
App. A 



Real Party In Interest 

Related Appeals and Interferences 

Status of Claims 

Status of Amendments 

Summary of Claimed Subject Matter 

Grounds of Rejection to be Reviewed on Appeal 

Arguments 
Claims on Appeal 



-181776 
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, . in/7,nR7n DocketNo.:00131-00322.USl 

Application No.: 10/710,870 

App. B Evidence 

App. C Related Proceedings 

L REAL PARTY IN INTEREST 

^..i p^rtv in interest : University of Delaware, Newark. Delaware 19716. 

RELATED APPEALS, INTERFERENCES, AND JUDICIAL PROCEEDINGS 
Tlcre arc no other appeals, interferences, or judicial proceedings which wUl dLfectly 
affect or be directly affected hy or have a bearing on the Board's decision in this appeal. 

HL STATUS OF CLAIMS 

A. Total Number of Claims in Application: Thereare 10 claims pending in this 
application. 

B . Current Status of Claims 

1. Claims canceled: None 

2. Claims withdrawn from consideration but not canceled: Claim 1 1 

3. Claims pending; 1-10 

4. Claims allowed: None 

5. Claims rejected: 1-10 

C. Claims On Appeal: The clahns on appeal are claims 1-10. 

IV. STATUS OF AMENDMENTS 

AppUcant filed a Request for Reconsideration and did not file an Amendment After Final 

Rejection. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 
A. Ck yi^rview of Apnlicants' n ^imAH Invention 

•n,e present invention relates to semiconductor device processing, and more particularly 
relates to a process for creating flip-chip conductive-polymer bumps using conventional 
photolilhography and polishing techniques. Ue present invention provides a low-cost and h.gh- 
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resolution process that completely obviates the need for development of any dispensing/scraping 
eq^pment oving to the use of conventional micro-fabrication techniques for bump defimtion. 
This is facUitated by the use of a low^viscosity, thermoplastic conductive adhesive that is spun 
lithographically patterned photoresist templates. The excess polymer material applied over 
the templates is removed after selective curing, by the appUcation of a polishing step instead of 
using a squeegee. The use of a polishing technique offers the ability to achieve a bump surface 
uniformity comparable to the adhesive grain size (conducting particles a« approxmiately 2-5 ^m 
in diameter). Tlus increases the effective contact area, resulting in lower contact resistance. 



over 



A detaUed discmsioB belov. is crMS.«fc«nced to the Spcdfi^^ ami Figures as 
published in US. Pattn. AppUcatton Publi»ti<>« US 2005/0032272A1 (i.e, this appU«tton). 

•n„, ptescm i«v«.ti« is . method for febricating a flip-=hip soodconduotor device h«i»g 
ptaral conductive polymer tao*s.top.rtie«l.r,the.nethod of the present invention ftoiUtates 
bncp definhion o«ing, at leas, in per,, to the higher thermal conduoavity of the under bump 
^iation as compared tt, that of a conveUiond methods using a photo-resist template. Thr. 

higher thennal conductivity of the under bump metallization resuha in b«ter adhesron of the 
eooducUv, adheive «. the metal and pr^ents the adhesive ftom stieldng to the ^ 

in addition, the method of the present uivention eventually aids in stripping of the 
templates trith high selectivity over the adhesive bumrps after polishing. 

Fataicationstepsfbranexemplaryembodimentofthemethodoftheinventionare 

depicted in no. 1. In particular, step 1 of HO. 1 tovolves patterning a vrfer -^»>^ J"* » 
negative pho«.iesist ,0 forming a first-level m«.llizati«. Step 2 i. ametaUi* ami hft-off 
p^ces. to define the pads for the «afer s^shate. Photolithography and lift-off of a negative 
Lwesis. maybe used here to pattern rrtanimn/Ooldm^ Addtucnal 
Lo^isillustr«edius..p3ofPIG. 1 by providing aSnckphoto-resis. layer «,^eat= a 
Lnplale greater than or e<n^ to *e desired height of the bumps. In ...P 4. the conductive 
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adhesive and template are baked to: (1) drive away most of the thinning solve«ts; and (2) make 
the conductive adhesive harder. The wafer may then be attached to the head of a poUshmg 
machine and the adhesive polished down to the photo-resist height in step 5 of FIG. 1. Atthis 

point, the wafer may be inspected between repeated polishing m step 5 to determme when 
poli^ has removed the adhesive to the point that the surfece of ihe photo-resist is exposed. In 
step 6, a stripper is used to remove the photo-resist molds leaving the conductive polymer bumps 
on the under bump metalliaation. 



VI. GROUNDS OF OBJECTION TO BE REVIEWED ON APPEAL 

35 U S.C. 103(a) rejection of claims 1-3 and 5-10 as unpatentable over US 
5,587,342 (Lin et al .) in view ofUS 6,534,422 QchifegwaeLSl-) 

35 U.S.C 103(a) rejection of claim 4 as »np«|enteble ^jJ^^.^^V'^ 
of Ichikawaetal. as appUed to claim 1, and further m view of US Patent 
AppUcation NoruS2005/0025973 (Slutz etal.) 



A. 



B. 



vn. ARGUMENT 

Legal Principles 

To establish ^prinu: facie case of obviousness, three basic criteria must be met: (1) there 
must be some suggestion or motivation, either in the references themselves or in the knowledge 
generally available to one of ordinary skiU in the art. to modify the refei«nce or to combme 
reference teachings; (2) there must be a reasonable expectation of success; and (3) the pnor art 
reference must teach or suggest aU the clahn limitations,' Furd^er, ±. teaching or suggeshon to 

the claimed combination and the reasonable expectation of success must both be found m 
the prior art and not just within the applicant's disclosure.' 



; r.r;f f9i?F.2d 488. 20 USPQ2d 1438 (Fed. Cir. 1991) and Se. MPEP §2143. 
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Combinmg prior art references without evidence of a suggestion, teaching or nxotivation 
simply takes the inventors' disclosure as a blueprint for piecing together the prior art to defeat 
patentability - the essence of hindsight^ 

"Hiere are three possible sources for a motivation to combine references: the nature of 
the problem to be solved, the teachings of the prior art, and the knovdedge of persons of ordinary 
skiU in the art Further with regard to the level of skUl of practitioners in Ae ait. there is 
nothing in the statutes or the case law which makes "that which is within the capabilities of one 
skiUed in the art" synonymous with obviousness.^ The level of skill in the art cannot be rehed 
upon to provide the suggestion to combine references,* 

la accordance with the abovc-discussed legal principles, this Brief responds to the 
rejections of tiie claims on appeal as set forth in the explicit statements of tiie rejections. In 
particular, claims 1-3 and 5-10 were reject«i under 35 U.S.C. 103(a) as being unpatentable over 
Linetal . in view Trb^k^wa etal . AppUcants respectfuUy traverse the rejection. 

1. The 35 U.S,C. 103(a) obviousness rejection over Linetal. in view of Wa^ELS* 
jO. is drficient, as the applied art does not teach or suggest all the limitations of 
claims 1-3 and 5-10. 

-Discussion of the deficiencies of Lin et aL 

Linetal . discloses a method for formmg an electrical interconnect that includes 
intercomiecting bumps tiiat ate formed on a circuit substrate using printing or dispensing 
techniques with a wet photoresist layer as a mask.^ In particular, Lmetal. discloses a method 
comprising the steps of: providing a substrate; forming a conductive layer on a portion of tiie 
substrate; forming a wet photoresist layer on liie substrate and ti»e conductive layer; pattenung 
the wet photoresist layer to form openings to the conductive layer; disposing a conductive paste 
in at least tiie openings to tixe conductive layer; heating the conductive paste a first tm.e at a 

^ Interconnect mmingCorp y.FeU, ^7 USPQ 543 ^ed. Clr^l?*^)^ (Fed. Cir. 1998). 

" See MPEP §2143.01, citmg In re Rouffet, 149 F-3d, 1350, ^p''^'^^''^ 

« ScMPEP §2143.01. citingAlSite Corp. v. VSJInfllnc, 50 USPQ2d 1161 (Fed. i.ir. v^) 
' I ^ia et al . at ABSTRACT. 
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temperature above room temperature; removing the wet photoresist layer; and heating the 
conductive paste at a temperature above room temperature a second time after the step of 

removing the wet photoresist layer. 

More specifically, Unetal . discloses sweeping 42 the conductive paste 30 with a 
squeegee 40 across the wet photoresist layer 15. forcing the conductive paste 30 into openings 20 
and removing the excess conductive paste 30 off of photot^ist mask IS; or applying pressure to 
the conductive paste 30 through any means, such as a disk SO. that forces conductive paste 30 
into openmgs 20 and removing the excess conductive paste 30 off of photoresist mask 15 

(emphasis added). 

However, Linetal . nowhere discloses, as recited in claim 1: 

polishingihc conductive polymer layer to remove excess 
conductive polymer material from a surface of the photoresist 
(emphasis added). 

That is as discussed above, Linetal . discloses either sweeping 42 the conductive paste 30 with a 
squeegee 40 or applying pressure to the conductive paste 30 "to remove excess conductive paste 
30r'' In contrast to Linetal., claim 1 recites the limitation of ^^polishing the conductive 
polymer layer to remove excess conductive material" (emphasis added). 

m addition, paragraph 4, lines 1-6 of tiie outstanding Ofitice Action indicates the 
statement in Linetal . that "the surface of tiie conductive paste 30 is planer . . . having 
substantially the same height" inherently teaches the st^ of pohshing tiie conductive polymer 
layer (emphasis added). Applicants respectfiilly disagree. 

AppUcants respectfully point out tiiat tiie Manual of Patent Examining and Procedure 

(MPEP) Section 2112 (IV) requires tiiat tiie: 

EXAMINER MUST PROVIDE RATIONALE OR EVIDENCE 
TENDING TO SHOW INHERENCY. 

In partiouhir, MPEP Section 21 12 (IV) states: 



*Id. at FIG. 1 -Flo. 7, column 6, lines 6-23. 
'7A at no. 3 - FIG. 4, column 3, lines 39-67. 
'* Id at FIG. 3 and FIG. 4; column 3, lines 39-60; 
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rtlhe fact that a certain result or characteristic mSX oc&a or be 
present in the prior art is not sufficient to establish the inherency of that 
result or characteristic 

More specificaUy, MPEP Section 2112 (IV) states: 

mn relying upon the theory of Inherency, the examiner must 
provide a basis in fact and/or technical reasoning to reasonably support 
L determination that the aUegedly inherent characteristic necessarily 
flows from the teachmgs of Ae appUed prior art. 



Thus,theExammermustpn,videabasisinfactand/ortechnicalr«asonin8toreaso^^^ 

determination that the allegedly inhe.«nt characteristic necessarily flows from the teachings of the apphed 

prior art It was requested that the Examiner provide this information before making the outstandrng 

CMRfice Action final. ^ . . 

In connast to the allegation of inherency in Ihe outstanding Office Action, it is 
lespectfully submitted that the aUegedly iiAeient characteristic does not necessarily flow from the 
teachings of 1^. In pardcular. AppUcants submit that the surface of the conductive paste 
being "planer," as recited in I^et^i.. clearly does not inherently teach the limitation of 
"polishing » as recited in claims 1 and 10. To emphatieally prove this point, one need only 
reference ^e words of I^- cited in the outstanding Office Action in context. In particular, 

the entire statement from yaetjl. is as follows: 

riln a preferred embodiment, conductive paste 30 fills 
opening 20 so that the surface of conductive paste 30 is planer 
vSth wet photoresist layer 15 in order to provide ^jterconnea 
bumps having substantially the same height (emphasis added). 

The specifics of how the conductive paste 30 is made to fiU the openings 20 so that "the svnfece 
of the conductive paste 30 is planer" is provided by further examining the cont^ in which 
eUl. makes the above statement In particular, Linetal. discloses; 

a squeegee 40 or other suitable instrument is i^cd to sweep 
conductive pas^ 30 across wet photoresist layer 15 *^^y/orc/«g 
conductive paste 30 into openings 20 and removmg the excess 
conductive paste 30 off of photoresist mask 15 // is necessan^ to 
^bst^ally fill openings 20 and to substantiaUy remove excess 

"/««/i/;c*«.rr.9F.3d 1531. 1534, 2SUSPQ2d 1955, 'f Tffed Or. 1993). 
« E^pJe Lavy^M USPQ2d 1461, 1464 (Bd. Pat App. & Inter. 1990) 
" See Lin et aL it column 4, lines 12-16. 
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conductive paste 30 from the surface of wet photoresist layer 15 
(emphasis added). 

■ 

That is, Lin et al. expUcitly teaches, "a squeegee 40 or other suitable instrument is 
used to sweep conductive paste 30 across wet photoresist layer 15 for the purpose 
of forcing conductive paste 30 into openings 20, and not for the purpose of 
«*polishing the conductive polymer layer," as recited in clahn 1 and claim 1 0. 
Moreover, Lin et al . discloses that the step of "forcing conductive paste" into 
openings 20 vatfa the squeegee is "necessary'' and "fills the openings 20 so that 
the surface of conductive paste 30 is planer.'' 

Thus, it is respectflilly submitted that the above discussion indicates that 
the statement, which vsras referenced in the outstanding Office Action, as 
inherentiy teaching "poUshing" due to the use of the term "planer." clearly does 
not explicitly nor inherently teach or suggest the step of "polishing" as recited in 
the claims 1 and 10 of the invention. 

Furthermore, the specification of the invention explicitly teaches away from the use of 
"squeegee-based" or "pressure-based" approaches and includes test results emphasizing the 
benefits of "poHshmg," as recited m claims 1 and 10." In particular, the specification teaches 
the application of "a polishing step instead of using a squeegee."'*^ Further, the specification 
teaches and the test results indicate that better surface uniformity is obtained by "poUshing as 

17 

compared to squeegee. 

nius, Lin et al . not only does not disclose the claimed invention but it in fact teaches 
away from the claimed invention by disclosing the use of "squeegee-based" or "pressure-based" 
approaches. Therefore, it is respectfiilly submitted that does not disclose, suggest or 

make obvious the claimed invention and that claim 1 and claim 1 0, and dauns dependent 

thereon, patentably distinguish thereover. 



« SpiiSS ij^^t' 15 and 51-55 of published US Appli^tionno. US2005/0032272A1, 

Id at paragraph 15, lines 6-1 1 . 
'■^ Id at paragraph 55, lines S-lO. 
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Furthennore. the outstanding Office Action acknowledges other deficiencies of toeUl. 
and attempts to overcome these deficiencies by combining LksUl- ^th IcM^waetal.^' 
However. fchikameLaL cannot overcome all of the deficiencies of Linem-, os discussed 
above, with regards to tfie claimed invention. 

-Discussion of the deficiencies of Ichikawa et aL 

Tchikawaetal. discloses an Electro-Static Discharge (ESD) structure that is created on an 
integrated circmt by providing a conductive polymer material between a signal line and a supply 
node or ground reference.^' In addition, Ichikawa et al. discloses that the conductive polymer 
material becomes conductive when an electric field of sufBcient intensity is applied. 
However, Tt>-hiTcawa et al . nowhere discloses, as recited in claim 1: 

polishing the conductive polymer layer to remove ^cess 
conductive polymer material firom a surfece of the photoresist 
(emphasis added). 

Tto b. in comr^t a. fcfeitem^tM.. claim 1 and ckim 10 ,=cte «« M^i™ oflpolishfas tl« 
conductive pol^ layer «, «no«e «oea5 conductive material." m addition, a«ord «ard, of 
lchika»a ct al. no«be«= tavcab either the t«m "polish" or "poUdung." Since mlUng m 

of the decencies of Linetal. 

Therefoi., it is lespectfidly submitted that neither Im^. nor Jclte^-. ^^^^^ 
taken alone or in combination, disclose, suggest or make obvious the claimed invention and that 
claim 1. claim 10 and claims dependent thereon, patentably distinguish thereover. 

Claim 4 was rejected under 35 U.S.C. 103(a) as being unpatentable over Linetal. m view 
of et al.. as appUed in claim 1. and fiirther in view of AppUcants 

respectfully traverse the rejection. 



I* Outstanding Office Action, page 2, paragraph 3f. 
»^ Trjiilcawa et al . at ABSTRACT. 
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2. The 35 U.S.C. 103(a) obviousness rejection over Lin et al. i» view of Ichikaya et 
al., as applied in claim 1, and farther in view of Slutz et al. is deficient, as the 
appUed art does not teach or suggest aB the limitations of claim 4. 

-Discussion of the deficiencies oflJijJiM tf/"/ Ichikawa et jd , 

Claim 4 ultimately depends upon claim 1. A5 discussed above, neither UneUl. ^ 
Tchikawa et al. . whether taken alone or in combination, disclose the limitations of dafan 1 . Thus, 
at least for the reasons discussed above, neither Lin^. not Tchikawa et al. , whether taken 
alone or in combination, disclose the limitations of claim 4. 

la addition, the outstanding Office Action acknowledges other deficiencies of Ljoetai. 
and Tchikawa etal . and attempts to overcome these defidencies by combining Liaetal. and 
Tchikawa etal . with Slutz etal .^^ However. Slutz etal. camiot overcome the deficiencies of Lm 
etal. and Mukawaetal., as discussed above, with regards to the claimed invention as wiU be 
discussed below. 

^Discussion of the d^iciencies ofSis^^aL 

Slutz etal . discloses a composite material and the method of making same, which 
comprises a CVD diamond coating appUed to a composite substrate of ceramic material and an 
unreacted carbide-forming material of various configurations and for a variety of apphcatxons. 
However, Sluiz et al. nowhere discloses, as recited in claim 1 and claim 4: 

polishing the conductive polymer layer to remove atcess 
conductive polymer material from a surface of the photoresist 
(emphasis added). 

Hiatis in contrast to 1 claim 4 both recite the limite^^^ 

conductive polymer layer to remove excess conductive material." Since nothing in S^MM.- 
has been cited that discloses this limitation, Sluteetd. cannot overcome the deficiencies of Lm 
et aL anH Tchikawa et al . 



Outstanding Office Actioa, page 2, paragraph 4. 
2^ Sluteetal. at ABSTRACT. 
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Therefore, it is respectfully submitted that none of ^in et aL. Tchikawa et al. or Shjfc^ 
al., whether taken aloae or in combination, disclose the claimed invention and that daun 1, claim 
4 and claims dependent thereon, patentably distinguish thereover. 

3. The outstanding Advisory Action misrepresents the applicability of Admitted Prior 
Art to the present invention. 

The Advisory Action states; 

such polishing of a polymer is known in the semiconductor 
processing art as evidenced by Applicant's Prior Art disclosing, 
", . . scraping and dispensing the polymer material by use of a 
polishing technique" [paragraph 10].^ 

However, the prior art reference cited in the Advisory Action and the specification is actually 
directed at polishing a "high velocity polymer. In contrast, the claimed invention is facilitated by 
"applying a low-viscosity conductive polymer material," as recited in claim 1. Therefore, the 
prior art discussion in the Sfpecification is not applicable to the present invention. 



Vni. CLAIMS 

A copy of claims 1-10 involved in the present aqppeal is attached hereto as Appendix A. 



^ Advisory Action at page 2. 
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In view of the Arguments presraited above, reversal of the rejections by the Honorable Board and 
allowance of pending claims 1-10 is respectfully requested. 

Date: March 27, 2006 Respectfully submitted, 



ran Keilli Wyche 




By. 

Myron Keilli Wyche 

Registration No.: 47,341 
CONNOLLY BOVE LODGE & HUTZ LLP 
Agent fbr Applicant 
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APPFNDTX A- CI AIMS ON APPEAL 
Claims Involved in the Appeal of AppUcation Serial No. 10/710,870 

Listing of Claims 

1 . (Original) A method for fabricating a flip-chip semiconductor device having 
plural conductive polyma: bumps thereon, the method comprising: 

patterning and depositing metallized pads on a substrate; 

photolithographically forming plural molds on the substrate using a photoresist, 

wherein the plural molds are m registration with the metalUzed pads; 

fiUing each of the plural molds by applying a low-viscosity conductive polymer 
material; spinning the substrate to form a uniformly distributed conductive polymer layer; 

baking the substrate, plural molds, and conductive polymer material to thicken 
any remaining conductive polymer material and evaporate any solvent in the conductive polymer 
layer; 

polishing the conductive polymer layer to remove excess conductive polymer 

material from a surface of the photoresist; 

stripping the plural molds to reveal the plural conductive polymer bumps; and 
hardening the plural conductive polymer bumps by temperature curing. 

2. (Original) The method of claim 1 , wherein the photoresist is a negative resist 

3. (Original) The method of claim 1, wherem the photoresist is a positive resist. 

4. (Original) The method of claim 1 , further comprismg, after poUshing the 
conductive polymer layer, fine poUshing the conductive polymer layer using a grid having a 
grain size smaUer than a first grain si^e used m poUshmg the conductive polymer layer. 

5. (Original) The method of claim 1, wherein baking the substrate is accompUshed 
at a temperature in a range of approxnnately 70C-120C, 
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6. (Original) The method of claim 1 , wh^ein stripping the plural molds is 
accomplished using a resist remover. 

7. (Origiiial) The method of claim 1, wharem the temperature curing is 
accomplished at a temperature in the range of approximately 190C-230C. 

8. (Original) The method of claim 1 , wherein the temperature curing is 
accomplished at a temperature of approximately 190C for about 30 minutes. 

9. (Original) The method of claim 1 , wherein the temperature curing is 
accomplished at a temperature equal to or greater than a glass transition temperature of the 
conductive polymer. 

10. '(Original) A method for fabricating a ffip-chip semiconductor device having high 
aspect ratio plural conductive polymer bumps thereon, the method comprishig: forming plural 
molds on a substrate using a photolithographic technique; filling the molds by spinning a layer of 
conductive polymer material onto the substrate; polishing the conductive polymer material layer 
to remove excess conductive material from a surface of the substrate; and exposing the plural 
conductive polymer bumps by removing the plural molds from the substrate. 

1 1 . (Withdrawn) An integrated semiconductor package produced by the method of 
any one of claims 1-10, the package comprising a plurality of conductive polymer bumps 
electrically connected to respective under bump metallization contacts, wherein the under bump 
metallization contacts arc operatively connected to a semiconductor device. 
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APPFNDTX B - EVIDENCE 

NONE 
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APPFNDIX C - im - ATRD PROC EEDINGS 

NONE 
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